@ 3 



Eur paisches Patentamt 

Eur pean Patent Office "Oi p M . .. - 

Publican n number: 0 187 433 

Offic eur peen des brevets A1 

EUROPEAN PATENT APPLICATION 



©Application number: 85300205.3 (si) Int.CL*: A 61 K 9/06 

© Date of filing: 11.01.W ' A 61 K 47/00 



< 

3 

fs 

00 



© Date of publication of application: 
16.07.86 Bulletin 86/29 

© Designated Contracting States- 
CH DE FR GB IT U NL 



© Applicant: TEUIN LIMITED 

11 Mlnaml Honmachi 1-chome Higashi-ku 
Osaka-shi Osaka-fu(JP) 

© Inventor: Suzuki, Yoshikl 
5-20-2, Tamadaira 
Hino-shlTokyo(JP) 

© Inventor: Ikura, Hiroshi 

Gurin-kopu Hino 2-501.2-14-1 
Shinmel Hino-shi Tolcyo( JP) 

©Representative: Arthur, Bryan Edward et al 
Withers & Roger. 4 Dyer's Buildings Holborn 
London EC1IM2JT(GB) 



® Powde nf Pharmaceutical composition suitable for application t 
© A powdery pharmaceutical composition for application 
to the mucosa of the oral or nasal cavity including: (a) a base 
seected from the group consisting of lower alkyi ethers of 
ce lulose; <b) a pharmaceutical^ effective amount of a drug 
selected from the group consisting of steroid or glycyrrhizic 
acd type anti-inflammatory agents; and (c) a stabilizer for 
the drug composed of at least one low irritant solid organic 
acid selected from the group consisting of saturated higher 
aliphat.c monocarboxylic acids having 12 or more carbon 
at ms aliphatic polycarboxylic acids, hydroxy aliphatic 
p lycarboxyhc acids, aromatic carboxylic acids, unsaturated 
lower aliphatic monocarboxylic acids having six or less 
group" 81 ° mS ' Ce " U,OSe deriva,iv es having carboxyl 
This oowdery pharmaceutical composition has extreme- 
ly excellent stability in the steroid or glycyrrhizic acid type 
anti-inflammatory agent contained therein, low irritation of 
the mucosa of the oral or nasal cavity, and sustained release 
of the drug over an extended period of time 



of oral or nasal cavity. 
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POWDERY PHARMACEUTICAL COMPOSITION SUITABLE FOR 
APPLICATION TO MUCOSA OF ORAL OP NASAL CAVITY 



BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The present invention relates to. a powdery 
pharmaceutical composition suitable for application 
5 to the mucosa of the oral or nasal cavity. More 

specifically, it relates to a powdery pharmaceutical 
composition, suitable for application to the mucosa of 
the oral or nasal cavity, containing (a) lower, alky 1 
ethers of cellulose as a base, (b) a steroid or gly- 
10 cyrrhizic acid type anti-inflammatory agent as a drug 
component, and (c) a solid low irritant organic acid as 
a stabilizer for the drug component. 

The powdery pharmaceutical composition 
exhibits extremely excellent stability in the steroid or 
15 glycyrrhizic acid type anti-inflammatory agent contained 
therein, low irritation of the mucosa of the oral or 
nasal cavity, and sustained release of the drug over 
an extended period of time. Accordingly, the powdery 
pharmaceutical composition according to the present 
20 invention can be effectively used for the treatment 
of oral diseases such as stomatitis, erosion or sores 
generated by radiotherapy, and licken planus or nasal 
diseases such as allergic rhinitis and vasomotor 
rhinitis. 

25 2. Description of the Related Art 

Various pharmaceutical preparations, such as 
buccal tablets, troche tablets, sublingual tablets, and 
oral ointments, have been heretofore known in the art 
for application to the oral cavity. Buccal tablets, 
30 troche tablets, and sublingual tablets, however, give a 
foreign feeling to the oral cavity. Therefore, patients 
often chew on and swallow the tablets. Oral ointments, 
" on the other hand, usually contain mixtures of beeswax 
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or plastibase with gelatin, pectin, or sodium carboxy- : 
methyl cellulose. These mixtures are unsatisfactory 
because the adhesion properties thereof to the oral 
mucosa are not sufficient and also because they have 
5 _ unpleasant tastes. 

On the other hand, various pharmaceutical 
preparations, such as nasal ointments, jellies, nose 
drops, and sprays, have been known in the art for 
application to the nasal cavity. Nasal ointments and 
10 jellies, however, are difficult to apply to deep parts 

of the nasal cavity, such as the concha nas.alis superior. 
With, nose drops and sprays, the active components do 
not remain in the nasal cavity for an extended period of 
time. 

15 Various sustained release pharmaceutical 

preparations for oral or nasal cavity administration are 
known in the art. With these, the efficacy of the drugs 
is spread over a long period of time by the gradual or 
sustained releasing the active drug components from the 

20 pharmaceutical preparations. For example, Japanese 
Unexamined Patent Publication (Kokai) No. 57-118511 
discloses powdery sustained release preparations suitable 
for adhesion to the oral cavity. These preparations 
use, as a base, hydroxypropyl cellulose and have the 

25 advantages of an excellent sustained release of the 

drugs and possible application over a wide range of the 
oral cavity i Furthermore, U.S. Patent No. 4,294,829 
discloses powdery sustained release preparations suitable 
for application to the nasal cavity. These contain lower 

3C alkyl ethers of cellulose and drugs and also have the 
advantage of excellent sustained release of the drugs. 

It is, however, more desirable to improve the 
stability of drugs in the above-mentioned sustained 
. release preparations for application to the mucosa of 

35 the oral or nasal cavity. 

SUMMARY OF THE INVENTION 

Accordingly, the object of the present invention is 
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to provide a powdery pharmaceutical composition, suitable 
for application to the mucosa of the oral or nasal 
cavity, having extremely excellent stability of the 
carried drug, i.e., a steroid or glycyrrhizic acid type 
anti-inflammatory agent. 

Another object of the present invention is to 
provide a powdery pharmaceutical -composition, suitable 
for application to the mucosa of the oral or nasal 
cavity, containing a lower alkyl ether of cellulose 
as a base, a steroid or glycyrrhizic acid type anti- 
inflammatory agent as a drug, and a specific solid low 
irritant organic acid as a stabilizer for the drug. 

A further object of the present invention is to 
provide a powdery pharmaceutical composition having low 
irritation of the mucosa of the oral or nasal cavity. 

A still further object of the present invention is 
to provide a powdery pharmaceutical composition having 
excellent sustained release of the drug. 

A still further object of the present invention is 
to provide a powdery pharmaceutical composition having 
a particle diameter suitable for administration to the 
oral or nasal cavity. 

A still further object of the present invention 
is to provide a method for preparing a powdery pharma- 
ceutical composition suitable for application to the 
mucosa of the oral or nasal cavity. 

A still further objects of the present invention is 
to provide a method for stabilizing a powdery pharma- 
ceutical composition containing a steroid or glycyrrhizic 
acid type anti-inflammatory agent as a drug. 

Other objects and advantages of the present inven- 
tion will be apparent from the following description. 

According to the present invention, the above- 
mentioned objects and advantages can be achieved by a 
powdery pharmaceutical composition including: (a) a 
base selected from the group consisting of lower alkvl 
ethers of c llulose; (b) a pharmaceutical ly effective 
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amount of a drug selected from the group consisting of 
steroid or glycyrrhizic acid typ anti-inf lammatory 
agents; and (c) a stabilizer for the drug composed of 
at least one low irritant solid organic acid selected 
from the group consisting of saturated higher aliphatic 
monocarboxylic acids having 12 or more carbon atoms,, 
aliphatic polycarboxylic acids, hydroxy aliphatic 
polycarboxylic acids, aromatic carboxylic acids, 
unsaturated lower aliphatic monocarboxylic acids having 
six or less carbon atoms, and cellulose derivatives 
having carboxyl groups. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS • 
According to the present invention, the desired 
powdery pharmaceutical composition, i.e.., a composition 
having extremely excellent stability of the drug, low 
irritation to the mucosa of the oral or nasal cavity, 
and excellent sustained release of the drug, can be 
obtained by using a lower alkyl ether of cellulose as 
a base, a steroid or glycyrrhizic acid type anti- 
inf lammatcry agent as a drug, and a specific solid low 
irritant organic acid as a stabilizer for the drug, 
i.e., by combining the specified base and the specified 
drug with the specified organic acid. 

The lower alkyl ethers of cellulose usable as a 
base in the present invention are those obtained by at 
least partially substituting the same or different lower 
alkyl ether groups for a plurality of hydroxyl groups of 
cellulose. The lower alkyl groups in the lower alkyl 
ether groups may be substituted with substituents . An 
example of such preferable substituents is a hydroxyl 
group . 

Preferable examples of the optionally substituted 
lower alkyl groups are a methyl group, and hydroxy lower 
alkyl groups having 2 or 3 carbon atoms. 

Examples of the optionally substituted lower alkyl 
groups are methyl, ethyl, n-propyl, iso-propyl, B- 
hycroxyethyl, and B-hydroxypropyl . 
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Examples of the optionally substituted lower alkyl 
ethers of cellulose are methyl cellulose, hydroxyethyl 
cellulose, hydroxypropyl cellulose, and hydroxypropyl- 
methyl cellulose. Of these lower alkyl ethers of 
5 cellulose, the use of methyl cellulose, hydroxypropyl 
cellulose, and hydroxypropylmethyl cellulose is prefer- 
able due to the facts that these lower alkyl ethers of 
cellulose have substantially no odor and irritation when 
applied to the mucosa of the oral or nasal cavity, which 

10 is particularly sensitive to odor and irritation, and 
that the desired sustained release of the drug can be 
obtained. Of these lower alkyl ethers of cellulose, the 
use of hydroxypropyl cellulose is especially preferable. 
The lower alkyl ethers of cellulose can be used 

15 alone or in any mixture thereof. 

When the above-mentioned lower alkyl ethers of 
cellulose are used as a base in the powdery pharma- 
ceutical composition according to the present invention, 
the pharmaceutical preparations thus obtained can adhere 

20 to the mucosa of the oral or nasal cavity and will swell 
to gradually release the active drug components therefrcr, 
over a long period of tLtie. Thus, the affected or 
diseased parts can be treated by the drugs over a long 
period of time. 

25 Although there is no limitation in the molecular 

weight of the lower alkyl ethers of cellulose usable 
in the present invention, lower alkyl ethers having 
a viscosity in 2% aqueous solution thereof of 3 to 
10,000 cps at 37°C + 0.2 o C, more preferably, 1000 to 

3C 4000 cps at 37°C + 0.2°C, are preferably used. 

In preparing unit dosage forms of powdery pharma- 
ceutical compositions in which lower alkyl ethers of 
cellulose are contained as a base, the compositions 
are generally filled in hard capsules. These capsules 

35 are set in a specially designed spraying device. The 

spraying device is provided with needle for spraying the 
powdery pharmaceutical compositions into the oral or 
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nasal cavity. In this case,' when the moisture content 
of the lower alkyl ethers of cellulose in the capsules 
is too small, the moisture contained in the membranes 
cf the capsules tends to be absorbed by the lower alkyl 
ethers of cellulose and, as a result, the capsules 
become too rigid. Therefore, lower alkyl ethers of 
cellulose having a moisture content of 3% to 9% by 
weight, especially 4% to 8% by weight, are preferably 
used as a base. 

The drugs usable in the present powdery pharma- 
ceutical compositions are steroid or glycyrrhizic acid 
type anti-inflammatory agents. Examples of such steroid 
type anti-inflammatory agents are beclomethascne 
dipropionate , betamethasone, betamethasone valerate, 
triamcinolone, triamcinolone acetonide, dexamethasone , 
fluocinolone acetonide, f luocinonide , f lumethasone, 
hydrocortisone, prednisolone, and prednisone. Examples 
of glycyrrhizic acid type anti-inflammatory agents are 
glycyrrhizic acid, disodium glycyrrhizinate , trisodium 
glycyrrhizinate, monopotassium glycyrrhizinate, dipo- 
tassium glycyrrhizinate and monoammonium glycyrrhizinate. 
These drugs can be used alone or in any mixture thereof 
in the present powdery pharmaceutical composition. 

According to the present invention, the above- 
mentioned anti-inflammatory agents contained in the 
powdery pharmaceutical compositions comprising the 
above-mentioned lower alkyl ethers of cellulose as a 
base can be advantageously stabilized by incorporating 
thereinto, as a stabilizer, a specified organic acid,' 
i.e., at least one solid low irritant organic acid 
selected from the group consisting of saturated higher 
aliphatic monocarboxylic acids having 12 or mere carbon 
atoms, aliphatic polycarboxylic acids, hydroxy aliphatic 
pclycarboxylic acids, aromatic carboxylic acids, 
unsaturated lower aliphatic monocarboxylic acids having 
six or less carbon atoms, and cellulose derivatives 
having carboxyl groups. 
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The organic acids usable as a stabilizer for the 
drug in the present invention are thos selected from 
the above-mentioned group of the organic acids which are 
sclid at room temperature, less irritant to the mucosa 
of the oral or nasal cavity, and substantially odorless 
or with only a very slight odor. By the term "organic 
acids" is meant acids comprising organic groups and free 
carboxylic groups. Use of the organic acids solid at " 
room temperature facilitates the production of the 
desired powdery pharmaceutical compositions in a uniform 
particle size. Use of the less irritant organic acids 
means higher safety when the composition is applied to 
the mucosa of the oral or nasal cavity. 

Examples of the preferable saturated higher 
aliphatic monocarboxylic acids are saturated higher 
aliphatic hydrocarbon monocarboxylic acid having 12 to 
24 carbon atoms, such as stearic acid, palmitic acid, 
lauric acid, and myristic acid. Examples of the prefer- 
able aliphatic poly carboxylic acids are aliphatic 
hydrocarbon dicarboxylic acids having 4 to 6 carbon 
a-crns, such as, succinic acid, fumaric acid, and maleic 
acid. Examples of the preferable hydroxy aliphatic 
polycarboxylic acid are hydroxy aliphatic hydrocarbon 
di- or tri-carboxylic acids, having 4 to 8 carbon atoms, 
such as, tartaric acid and citric acid. Examples of 
the preferably aromatic acids are benzoic acid and its 
derivatives, such as parahydroxy benzoic acid and 
salicylic acid. Examples of the preferable unsaturated 
lower aliphatic monocarboxylic acids are unsaturated 
lever aliphatic hydrocarbon monocarboxylic acid having 
4 to 6 carbon atoms, such as sorbic acid. Examples of 
the preferable cellulose derivatives having carboxyl 
groups are carboxyir.ethyl cellulose and carbcxymethy lethyl 
cellulose. These orcar.ic acids can be used alone or 
in any mixture thereof. 

Of the above-mentioned organic acids, saturated 
higher aliphatic monocarboxylic acids having 12 or more 
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carbon atoms, aliphatic polycarboxylic acids, hydroxy 
aliphatic p lycarboxylic acids, aromatic carboxylic 
acids, and cellulose derivatives having carboxyl groups 
are preferably used. For powdery pharmaceutical compo- 
sitions for application to the nasal cavity, use of 
saturated higher aliphatic monocarboxylic acids having 
12 or more carbon atoms and cellulose derivatives having 
carboxyl groups is especially preferably from the view- 
points of low irritation and substantial odorlessness . 

There is no specific limitation in the amount of 
the above-mentioned organic acids in the present pharma- 
ceutical composition as long as the anti-inflammatory 
agents are stabilized. The preferable amount of the 
organic acid in the present pharmaceutical composition 
is within the range of from 0.05% to 5% by weight, 
especially from 0.1% to 3% by weight, based upon the 
total weight of the composition. Although there is 
also no critical limitation in the particle size of the 
organic acid, the organic acid preferably has such a 
particle size that at least about 90% by weight of the 
pcwder particles has an effective particle diameter cf 
abcut 75 ym or less, mere preferably about 20 ym to 
about 75 ym, to obtain a powdery pharmaceutical com- 
position capable of being effectively administered to 
the mucosa of the oral or nasal cavity. 

As mentioned above , the powdery pharmaceutical 
compositions according to the present invention contain, 
as essential constituents, the above-mentioned lower 
alkyl ethers of cellulose, steroid or glycyrrhizic 
acid type anti-inflammatory agents, and organic acid 
stabilizers. Although there is no specific limitation 
is the particle size of the present pharmaceutical 
composition, the particle size of the present pharma- 
ceutical composition is preferably such that at least 
ebcut 90% by weight of the powder particle-s thereof has 
an effective parri.de diameter of about 20 ym tc about 
250 ym. The present powdery pharmaceutical composition 
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having such a particle size distribution is pref rably 
due to the fact that the amount of the powder particles 
adhering to the mucosa of th oral or nasal cavity - 
becomes larg . That is, when the pharmaceutical com- 
position having the above-mentioned preferable particle 
size distribution is applied to the oral or nasal cavity, 
the amount of th6 pharmaceutical composition reaching, 
for example, the lung becomes small or the amount of the 
pharmaceutical composition scattered out of the oral or 
nasal cavity becomes small. Furthermore , the pharmaceu- 
tical composition having the above-mentioned preferable 
particle size can well adhere to the mucosa of the oral 
cr nasal cavity and can be effectively and gradually 
released. The powdery pharmaceutical composition 
according to the present invention more preferably has 
such a particle size distribution that at least about 
90% by weight of the powder particles has an effective 
particle diameter of about 20 ym to about 150 ym. 

The term "effective particle diameter- used herein 
means that determined by. the opening sizes of sieves. 
For example, a powder having an effective diameter (d) 
of 37<c<44 passes through a sieve having an opening size 
of 44 microns but does not pass through a sieve having 
an opening, size of 37 microns. 

A vibratory sieve is used when the effective 
particle diameter of a powder is more than 37 microns, 
and a sonic sieve (Micro Hand Sifter SWM-2, a product 
of Tsutsui Rikagaku Kikai Co., Ltd.) is used when the 
effective particle diameter of a powder is not mere than 
37 microns. 

The sieves used has an opening size of 500, 4 20, 
350, 297, 250, 210, 177, 149, 125, 105, 88, 74, 63, 53, 
44, 37, 25, and 20 microns, respectively. 

The powdery pharmaceutical composition according to 
the present invention can optionally contain, in addition 
tc the above-mentioned lower alkyl ethers of cellulose, 
anti-inflammatory agents, and organic acids, any conven- 
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tional ingredients for improving the physical properties, 
visual appearance, or odor of th pharmaceutical prepa- 
rations. Examples of such ingredients are: lubricants 
such as talc and waxes; binders such as starch, dextrin, 
tragacanth gum, gelatin, polyvinylpyrrolidone, and 
polyvinyl alcohol; diluents such as starch, crystalline 
cellulose, dextrin, lactose, mannitol, sorbitol, and 
anhydrous calcium phosphate; odor improvers such as 
menthol and citrus perfumes; preservatives such as 
methyl p-hydroxybenzoate , propyl p-hydroxybenzoate; and 
various surfactants. 

The powdery pharmaceutical composition according to 
the present invention can be prepared in any conventional 
manner. For example, the pharmaceutical composition can 
be prepared by mechanically mixing the above-mentioned 
three essential constituents, i.e., the lower alkyl 
ethers of cellulose, the anti-inflammatory agents, and 
the solid organic acids and the above-mentioned optional 
ingredients, if any. The mixing of the composition can 
be carried out by using any conventional means such as 
ball mills, and V-type mixers. The desired pharmaceu- 
tical composition can also be prepared by mechanically 
mixing all the above-mentioned constituents of the 
composition, compressing the resultant mixture under 
pressure, e.g., 0.2 to 0.4 ton, to and pulverizing the 
compressed mixture so as to obtain the desired particle 
size distribution. The mixed or pulverized powder 
particles can be sieved to obtain the powdery compo- 
sition having the desired particle size distribution, 
if necessary. 

The desired pharmaceutical composition can further 
be prepared by impregnating the lower alkyl ethers of 
cellulose with a solution or dispersion, in an organic 
solvent (e.g., methanol, ethanol, ethyl cellosolve, and 
dichlororae thane) , of the anti-inflammatory agents and 
the organic acids and, if any, the optional ingredients, 
followed by drying the impregnated product. The said 
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organic solvent may contain water. The imprecnation can 
be carried out by, for example, spraying the above- 
mentioned solution or dispersion to the lower alkvl 
ethers of cellulose in the form of powder particles 
in a spray apparatus. The particle size distribution of 
the lower alkyl ethers of cellulose can be controlled to 
the desxred range prior to the impregnation. Alterna- 
tively, the powder particles of the impregnated product 
can be pulverized and/or sieved after the impregnation 
so as to obtain the desired particle size distribution. 

Furthermore, the desired pharmaceutical compositions 
can be prepared by dissolving or dispersing the lower 
alkyl ethers of cellulose, the anti-inf lammatorv acer.ts, 
the solid organic acid, and any optional ingredients 
in organic solvents such as methanol, ethanol, ethyl 
cellosolve, and dichloromethane, water, or the mixture 
thereof followed by evaporating the organic solvents 
off. The resultant composition can be pulverized and/or 
sieved to obtain the desired particle size distribution. 

According .to the present invention, a powdery 
preparation in a unit dosage form including the above- 
mentioned powdery pharmaceutical composition can be 
obtained. The present pharmaceutical composition can be 
drectly converted to the powdery preparation in the 
form of a unit dosage. The unit dosage of the povderv 
preparations according to the present invention is 
preferably about 10 mg to about 400 mg, especiallv about 
30 mg to about 300 mg, when applied to the oral cavity 
and about 5 mg to about 200 rag, especially about 10 mg 
to about 100 mg, when applied to the nasal cavitv. 

The amount of the steroid or glycyrrhizic acid type 
anti-inflammatory agent in the powdery preparation in 
the unit dcsage form depends upon the pharmaceutical lv 
effective amount of the anti-inf lamina tory agent to be' 
used and the number of dosages of the preparation. For 
example, when beclomethasone dipropionate is incorporated 
into the powdery preparations for application to the 
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nasal or oral cavity, the- -appropriate amount is about 25 
to 200 yg/day, although the conventional amount is about 
200 to 400 ug/day. When dipotassium glycyrrhizir.ate is 
incorporated into the powdery preparations for appli- 
cation to the oral cavity, the appropriate amount is 
about 0.1 to 15 mg/day, although the conventional amount 
is about 10 to 30 mg/day. This is because, since lower 
alkyl ethers of cellulose are used in the present 
pharmaceutical composition, a desired sustained release 
of the drug component can be obtained. 

The powdery preparations cf the present invention 
can be preferably filled into capsules, such as hard 
gelatin capsules, as a preferred dosage form. 

The present powdery preparations can be advantage- 
ously applied to the oral or nasal cavity. For example, 
a capsule filled with the present powdery preparation is 
set in a spraying device equipped with a needle. The 
capsule is pierced with the needle to provide minute 
holes on the tcp and bettor, sices. The powdery prepa- 
ration is then sprayed or jetted out from the capsule by 
sending air into the capsule by means of, for example, 
a rubber ball. 

As mentioned above, when the moisture content in 
the powdery preparation filled in a hard gelatin capsule 
is too small, the powdery preparation absorbs moisture 
from the gelatine membrane. Therefore, water is prefer- 
ably contained in an amount of 3% to 8.5% by weight", 
especially 4% to 8.5% by weight, in the lower alkyl 
ethers of cellulose in the powdery preparations. 

The pewdery preparations according to the present 
invention can be widely used for the treatment of cral 
diseases such as stomatitis, erosion or sores generated 
by radiotherapy, and lichen planus or nasal diseases 
such as allergic rhinitis and vasomotor rhinitis. 

EXAMPLE - 

The present invention will how be described in 
detail with reference to, but is by no means limited to. 
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the following examples, wherein all percentages and 
parts are on the weight basis unless otherwise specified. 
Example 1 

A 100 part amount of hydroxypropyl cellulose having, 
a viscosity of a 2% aqueous solution thereof of 1550 cps 
at 37°C + 0.2°C and having a particle size such that 90% 
or more of the powder particles had a particle diameter 
of 37 to 149 ym was used. 

One part of the hydroxypropyl cellulose and 0.025 
parts of beclomethasone dipropionate were thoroughly 
mixed in a mortar and, then, 9 parts of hydroxypropyl 
cellulose was gradually added thereto. The resultant 
mixture was thoroughly mixed and, then, the remaining 
hydroxypropyl cellulose were added and thoroughly mixed 
in a mixer. Thereafter, 0.5 parts of stearic acid was 
added and thoroughly mixed. 

Thus, a powdery composition for the application to 
the oral cavity containing beclomethasone dipropionate 
uniformly dispersed therein was prepared. The pcwcerv 
composition was filled in #2 hard gelatin capsules in* an 
amount of 200 mc each to prepare a powdery prepare-icr, 
in a unit dosage form for the application to the oral 
cavity. 

Example 2 

A powdery preparation in a unit dosage form for the 
application to the oral cavity was prepared in the same 
manner as in Example 1/ except that palmitic acid was 
used instead of stearic acid. 

Example 3 

A powdery preparation in a unit dosage form for the 
application to the oral cavity was prepared in the same 
manner as in Example 1, except that citric acid was used 
instead of stearic acid. - 

Example 4 

A powdery preparation in a unit dosage form, for the 
application to the oral cavity was prepared in the sa 
manner as in Example 1, except that benzoic acid was 



same 
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used instead of stearic acid. w 
Example 5 

A powdery preparation in a unit dcsage form fcr the 
application to the oral cavity was prepared in the same 
manner as in Example 1, except that sorbic acid was used 
instead of stearic acid. 

Example 6 

Powdery compositions for the application to the 
oral cavity were prepared in the same manner as in 
Example 1, except that the amounts of stearic acid were 
changed to 0, 0.1, 0.3, 0.5, and 0.7 parts. These 
powdery compositions were filed in #2 hard gelatin 
capsules in an amount of 200 mg each. 

The capsules thus prepared were allowed to stand 
at a temperature of 60 °C for one month. The residual 
percentages of becloir.ethasone dipropionate in the 
capsules were determined. 

The results were as shown in Table 1. 

Table 1 



Content of stearic acid (%) 0 0.1 0.3 



Residual percentace of bee lo- 
re thascne dipropionate (%) 75 '° 89 -° 95 • 2 97 - 8 99-2 



Example 7 

Powdery compositions for the application to the 
oral cavity were prepared in the same manner as in 
Example 2, except that the amounts of palmitic acid were 
changed to 0, 0.1, 0.3, and 0.5 parts. These powdery 
compositions were filled in #2 hard gelatin capsules in 
an amount of 20C mc each. 

The capsules thus prepared were allowed to stand 
35 at a temperature of 60°C for one month. The residual 
percentages of beclcr^thasone dipropionate ir. the 
capsules were deterr.ined. 
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he results were as shown in Table 2. 

Table 2 





Content of palmitic acid (%) 


0 0.1 0.3 0.5 




Residual percentage of beclo- 
methasone dipropionate (%) 


78.5 90.0 95.2 98.1 


0 


Example 8 





Powdery compositions for the application to the 
oral cavity were prepared in the same manner as in 
Example 3, except that the amounts of citric acid were 
changed to .0-, 0.05, 0.1, 0.5, 1, and 3 parts. These 
5 powdery compositions were filled in #2 hard gelatin 
capsules in an amount of 200 mg each. 

The capsules thus prepared were allowed to stand 
at a temperature of 60-C for one month. The residual 
percentages of beclcmethasone dipropionate in the 
3 capsules were determined. 

The results were as shown in Table 3. 



Table 3 



Content of citric 

acid {%) 0 0.05 0.1 0.5 



Residual percentace - " 

SSSSS^m"" ,8 - s 92 -° > 4 - 3 100 -° »o.o- 100.0 



Example 9 

Powdery compositions for the application to "the 
oral cavity were prepared in the same manner as i- ' 
Example 4, except that the amounts of benzoic ac*d were 
changed to 0, 0.05, 0.1, and 0.5 parts. These powdery 
compositions were filled in #2 hard gelatin capsules in 
an amount of 200 mg each. 
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Th capsules thus prepared w re allowed to stand 
at a temperature of 60°C for one month. The residual 
percentages of beclomethascne dipropionate in the 
capsules were determined. 

The results were as shown in Table 4. 

Table 4 



Content of benzoic acid (%) 


0 0.05 0.1 


0.5 


Residual percentage of beclo- 
methasone dipropionate (%) 


82.5 93.2 94.0 


100.0 



- Example 10 

Powdery compositions for the application to the 
oral cavity were prepared in the same manner as in 
Example 5, except that the amounts of sorbic acid were 
changed to 0, 0.1, 0.3, and 0.5 parts. These powdery 
compositions were filled in $2 hard gelatin capsules in 
an amount of 200 mg each. 

The capsules thus prepared were allowed to stand 
at a temperature of 60 °C for one r.cr.th. The residual 
percentages of beclcmethasone diprcpicnate in the 
capsules were determined. 

The results were as shown in Table 5. 



Table 5 



Content of sorbic acid 


<%) 


0 0 


1 


0.3 0.5 


Residual percentage of 
methasone dipropionate 


beclo- 
(%) 


83.1 92 


6 


98.2 98.9 



Example 11 

Powdery preparations for the application tc the 
oral cavity were prepared in the same manner, except 
that 100 parts of methyl cellulose having a viscosity of 
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a 2% aqueous solution thereof cf 1335 cps at 37°C + C.2 C C 
and 0.025 parts of triamcinolon acetonide were used and 
that the amounts of the stearic acid were changed to 0, 
0.1, 0.3, and 0.5 parts. 

The residual percentages of the triamcinolon 
acetonide were determined after the capsuled preparations 
were allowed to stand at a temperature of 60°C for one 
month . 

The results were as shown in Table 6. 



Table € 



Content of stearic acid (%) 


0 


. 0.1 


0.3 


0.5 


Residual percentage cf tri- 


81.0 


92.6 


97.8 




amcinolone acetonide (%)• 


100.0 



Example 12 

A 100 part amount of hydroxypropyl cellulose having 
a viscosity of a 2% aqueous solution thereof of 1550 cps 
at 37°C + 0.2°C and having a particle size such that 90% 
or more of the powder particles had a particle diameter 
of 37 to 149 uir. was used. 

A 10 part amount part of the hydroxypropyl cellulose 
and 0.17 parts of becloniethasone cipropionate were 
thoroughly mixed in a mixer and, then, the remaining 
hydroxypropyl cellulose was gradually added thereto' 
The resultant mixture was thoroughly mixed. Thereafter, 
0.5 parts of stearic acid was added and thoroughly mixed. 

Thus, a powdery composition for the application to 
the nasal cavity containing beclomethasone dipropionete 
uniformly dispersed therein was prepared. The pcvdery 
composition was filled in #2 hard gelatin capsules in" 
an amount of 30 mg each to prepare a powdery preparation 
in a unit dosage' form for the application to the nasal 
cavity. 



- 18 - 



01 87433 



Example 13 

A 100 part amount of methyl cellulose having a 
viscosity of a 2% aqueous solution thereof of 1325 cps 
at 37°C + 0.2°C was used. 
5 A 10 part amount of the methyl cellulose and 0.17 

parts of beclomethasone dipropionate were thoroughly 
mixed in a mortar and, then, the remaining hydroxypropyl 
cellulose was gradually added thereto. The resultant 
mixture was thoroughly mixed. Thereafter, 0.5 parts of 
10 stearic acid was added and thoroughly mixed. 

Thus, a powdery composition for the application to 
the nasal cavity containing beclomethasone dipropionate 
uniformly dispersed therein was prepared. The powdery 
composition was filled in #2 hard gelatin capsules in 
15 an amount of 30 mg each to prepare a powdery preparation 
in a unit dosage form for the application to the nasal 
cavity. 

Example 14 

A powdery preparation in a unit dosage fore for the 
20 application tc the nasal cavity was prepared in the sane 
manner as in Example 13, except that hycroxypropyimethvl 
cellulose having a viscosity of a 2% aqueous solution 
thereof of 20 cps at 37 °C + 0.2°C was used instead of 
the methyl cellulose. The powdery composition was 
25 filled in #2 hare gelatin capsules in an amount of 30 mg 
each to prepare a powdery preparation in a unit dosage 
form for the application to the nasal cavity. 
Example 15 

Powdery compositions were prepared in the same 
30 manner as in Example 12, except that the amounts of 
stearic acid were chanced to 0, 0.01, 0.1, 0.3, 0.5, 
and 0.7 parts. These powdery compositions were filled 
in S2 hard gelatin capsules in ar. amcunt of 30 mg each. 
The .capsules thus prepared were allowed to stand 
35 at a temperature of 60°C for one month. The residual 
percentages of beclcmethesone dipropionate in the 
capsules were determined. 
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Th results were' as shown in Table 7. 



Content of stearic acid (%) 0 0.1 0.3 0.5 0.7 



Residual percentage of beclo- __ _ „ 

methasone dipropionate (%) 77 * 5 87 -° 93 -3 96.7 98.3 



Example 16 

The same evaluation test of Example 15 - was. carried 
out, except that palmitic acid was used, instead of the 
stearic acid. 

The result were as shown in Table 8. 



Table 8 



Content of palmitic acid (%) 0 0.1 0.3 0.5 0.7 



Residual percentace of bee lo- 
re thasone ciprcpicnate (%} 78 ' 5 92 -° 93 - 8 96 -2 9E.1 



Example 17 

Powdery compositions were prepared in the same 
25 manner as in Example 12, except that the carboxymethyl 
cellulose was used, instead of the stearic acid in 
amounts of 0, 1, 2, and 3 parts. These powdery compo- 
sitions were filled in #2 hard gelatin capsules in an 
amount of 30 mg each. 
30 The capsules thus prepared were allowed to stand 

at a temperature of 60 °C for one month. The residual 
percentages of beclomethascne dipropionate in the 
capsules were determined. 

The results were as shewn in Table 9. 
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Content of carboxymethvl 
cellulose (%) 


0 1 


2 3 


Residual percentage of beclo- 
methasone dipropionate (%) 


82.6 92.1 


93.2 95.8 



Example 18 

Powdery compositions were prepared in the same 
manner as in Example 13, except that the amounts of 
stearic acid were changed to 0, 0.01, 0.05, 0.1, and 
0.5 parts. These powdery compositions were filled 
in #2 hard gelatin capsules in an amount of 30 mc each. 

The capsules thus prepared were allowed to stand 
at a. temperature of 60°C for one month. The residual 
percentages of beclomethasone dipropionate in the 
capsules were determined. 

The results were as shown in Table 10. 



Table 10 



Content of stearic acid (%) 


0 


0.05 0.1 


0.5 


Residual percentage of 
methasone dipropionate 


beclo- 
(%) 


75.5 


90.2 92.3 


96.8 



Example 19 

A 90 part amount of hydroxypropyl cellulose having 
a viscosity of a 2% aqueous solution of 1550 cps at 
37°C + 0.2°C and having a particle size such that 90% or 
more of the particles thereof had a particle diameter of 
37 to 149 pn and 10 parts of dipotassiuir. glycyrrhizinate 
were thoroughly mixed in a mixer. Then, 0.1, 0.3, 0.5, 
and 0.7 part of stearic acid were added to the resultant 
mixture to prepare powdery compositions for the appli- 
cation, to the oral cavity. 
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The powdery compositions prepared above wer fined 
xnto #2 gelatin hard capsules in an amount of 100 mg ~ > 
each. The capsules thus obtained were allowed- to . t arc-&" 
at a temperature of 60-C for one month. The residual 
percentages cf the glycyrrhizinate in the capsule* wW' 4 ^ 
determined. ~ 

The results were as shown in Table 11. * ; 



Table 11 



Content 



stearic acid (%) 



Residual percentage of 
glycyrrhizinate (%) 



92.0 100 



2C 



25 



30 



35 



Example 20 

A 100 part amount of hydroxypropyl cellulose having 
a viscosity of a 2% aqueous solution thereof of 15-0 c-s^ 
at 3,-C ± 0.2-C and having a particle size such that 9C^ 
cr mere of the powder particles had a particle 'cf ^ t^P 
14 9 ii.r, was used. V 

■ , ; - 

Cne part of the hydroxypropyl cellulose and 0 02= *M 
part of beclonethascne dipropionate were thorouchly ' H 
mixed in a mortar and, then, 9 parts of hydroxv^roovl ^ 
cellulose were gradually added thereto. The resultant ' 
mixture was thoroughly, mixed and, then, the remaining 
hyoroxypropyl cellulose was added and thoroughly mix ed \ 
in a mixer. Thereafter, 0,5 part of stearic acid wa= ' 
acded and thoroughly mixed. 

Thus, a powdery composition for the application to'. " 
the oral cavity containing beclomethasone dipropionate ,"* 
uniformly dispersed therein was prepared. The powder ^ ' 
ccmpcsiticn was filled in #2 hard gelatin capsule- i~/ T - 1 
amount of. 200 mo each to prepare a powdery preparation 



. *• -J rT a Lit/ 

unit dosage fcrm for the application to the oral 
cavitv. 
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The .capsules thus prepared were allowed tc stand 
60°C for one month and at 40°C for 6 months. 



Table 


12 








Storage period (day) 


7 


14 


21 


30 


60°C Residual percentage 
of beclomethasone 
dipropionate (%) 


100.0 


99.8 


98.0 


97.8 


Storage period (month) 


1 


2 


3 


6 


40°C Residual percentage 
of beclomethasone 
dipropionate (%) 


100.0 


99.0 


98.7 


97.5 



Comparative Example 1 

A 100 part amount of hydroxypropyl cellulose having 
a viscosity of 2% aqueous solution thereof of 1550 cps 
at 37°C + 0.2°C and having a particle size such that 90% 

20 cr more of the powder particles had a particle diameter 
of 37 to 149 yrr. was used. 

One part of the hydroxypropyl cellulose and 0.025 
part of beclomethasone dipropionate were thoroughly 
mixed in a mortar and, then, 9 parts of hydroxypropyl 

25 cellulose was gradually added thereto. The resultant 
mixture was thoroughly mixed and, then, the remaining 
hydroxypropyl cellulose were added and thoroughly mixed 
in a mixer. Thereafter, 0.5 part of ascorbic acid, 
which is different from unsaturated lower aliphatic 

30 monocarboxylic acid having six or less carbon atoms 

used in the present invention, was added and thoroughly 
mixed. 

Thus, a powdery composition for the application to 
the oral cavity containing beclomethasone dipropionate 
35 uniformly dispersed therein was prepared. The powdery 
composition was filled in #2 hard gelatin capsules in an 
amount of 200 mg ach to prepare a powdery preparation 



20 
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in a unit dosage form -for the application to the oral 
cavity. 

The capsules thus prepared were allowed to stand 
at a temperature of 60°C fcr 30 days. The residual 
percentages of beclomethasone dipropionate in the 
capsules were determined. 

The results were as shown in Table 13. 

Table 13 



Storage period (day) 


7 14 


21 30 


Residual % of beclomethasone 


94.5 8S.5 




dipropionate 


82.0 79.0 



Comparative Example 2 

A powdery preparation in a unit dcsage form for the 
application to the oral cavity was prepared in the sane 
manner as in Comparative Example 1, except that olutanic 
acid, which is different from aliphatic poiycarboxvlic 
acid used .in the present invention, was used instead of 
the ascorbic acid. 

The capsules obtained above were allowed to stand 
at a temperature of 60°C for 30 days. The residual 
25 percentages of the beclomethasone dipropionate in the 
capsules were determined. _ - 

The results were as shewn in Table 14. 

Table 14 



Storage period (day) 



Residual % of beclomethasone 

dipropionate 95.5 SI. 2 
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Comparative Example 3 

A powd ry preparation in a unit dosage form for 
the application to the oral cavity was prepared in the 
same manner as in Comparative Example 1, except that 
sodium carboxymethyl cellulose having carboxylate groups 
different from carboxyl groups and used instead of the 
ascorbic acid. ■ . 

The capsules obtained above were allowed to stand 
at a temperature of 60°C for 30 days. The residual 
percentages of the beclomethasone dipropionate in the 
capsules were determined. 

The results were as shown in Table 15. 



Table 15 



Storage period (day) 


7 


14 21 30 


Pesidual % of beclomethasone 


93.0 


86.2 80.0 75.1 


dipropionate 



Comparative Exair.^le 4 

A powdery preparation in a unit dosage form for the 
application to the oral cavity was prepared in the ease 
mariner as in Comparative Example l f except that aspirin, 
which is different from steroid or glycyrrhizic acid type 
anti-inflammatory agents used in the present invention, 
was used instead of beclomethasone dipropionate and 
stearic acid, which is used as a stabilizer in the 
present invention, was used instead of the ascorbic acid. 

The capsules obtained above were allowed to stand 
at a temperature of 60 °C for 30 days. The residual 
percentages of the aspirin in the capsules were 
determined. 

The results were as shewn in Table 16. 
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10 



Storage period (cay) 


7 


1« 21 30 | 


R sidual % of aspirin 


92. 2 


85.5 78.2 72.0 | 



Comparative Example 5 

A powdery preparation in a unit dosage form for the 
applxcatxon to the oral cavity was prepared in the 
manner as in Comparative Example 1. except that azule- 
which is different from steroid or glycyrrhi 2i c acid Z pe 
antiinflammatory agents used in the present invertio- 

15 2VT inS / 3d ° f beCl °- tl >— dipropionate and 
15 pal mltl c acxd, which is used as a stabilizer in the 

present invention, was used instead of the ascorbic acid 

The capsules obtained above were allowed to stand 
at a temperature of 60-c for 30 days. The residual 
percentages of the azulen in the capsules were 
20 determined. 



The results were 


as showr. in Table 17. 




Table 17 


Storage period (day) 


7 14 21 30 


Besidual % of azulen 


92.0 81.5 74.2 65.5 | 



30 Comparative Example 6 

A powdery preparation in a unit dosage form for the 
application to the oral cavity was prepared in the «ane 
manner as in Comparative Example 1. except that macnesiun 
stearate, which is different from stearic acid used in 
the present invention, was used instead of the ascorbic 
acid. 

The capsules obtained above were allowed to stand 



35 
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at a temperature " of *60°C for 30 days. The residual 
percentages of the beclomethasone dipropionate in the 
capsules were determined. 

The results were as shown in Table 18. 



Table 18 , --. 



Storage period (day) 


7 14 21 30 


Residual % of beclomethasone 


94.3 90.5 85.4 80.4 


dipropionate 



Comparative Example 7 

A 100 part amount of hydroxypropyl cellulose having 

15 a viscosity of a 2% aqueous solution thereof of 1550 cps 
and having a particle size distribution such that 90% or 
more of the powder particles had a particle diameter of 
37 to 149 yir. was used. 

A 10 part amount of the hydroxypropyl cellulose and 

20 0.17 part of beclomethasone dipropionate were thcrouchlv 
mixed in a mixer and, then, the remaining hydroxypropyl 
cellulose was added thereto, followed by mixing. 
Thereafter, 0.5 part of'ascorbic acid was added and 
thoroughly mixed. Thus, a powdery pharmaceutical 

25 composition for the application to the nasal cavity 
containing beclomethasone dipropionate uniformly dis- 
persed therein was prepared. 

The powdery composition obtained above was filled 
in #2 hard gelatin capsules in an amount of 30 mg each 

30 to prepare a powdery preparation in a unit dosage form 
for the application to the nasal cavity. 

The residual percentages of the beclomethasone 
dipropionate were determined by allowing the capsules to 
stand at ^temperature of 60°C for 30 days. 

25 The results were as shown in Table 19. 
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30 



Storage period (day) 



30 



Residual % of beclomethasone "~ 

dipropionate 93.6 90.1 82.2 79.1 



Comparative Example 8 

A powdery preparation in a unit dosage form for the 
10 application to the nasal cavity was prepared in the same 
manner as in Comparative Example 7, except that alutamic 
add was used instead of the ascorbic -acid. 

The capsules obtained above were allowed to stand 
at a temperature of 60'C f Q r 30 days. The residual 
15 Percentages of the beclomethasone dipropionate in the 
capsules were determined. 

The results were as shown in Table 20. 



Table 20 



Storage period (day) 



30 



Residual % of beclomethasone 
dipropionate 93.5 89.2 85.5 80.2 



Comparative Example 9 

A powdery preparation in a unit dosage form for the 
application to the nasal cavity was prepared in the same 
manner as in Comparative Example 7, except that aspirin 
was used instead of beclomethasone dipropionate and 
stearic acid was used instead of the ascorbic acid. 

The capsules obtained above were allowed to stand 
at a temperature of 60»C for 30 days. The residual 
percentages of the aspirin in the capsules were 
35 determined. 

The results were as shown in Table" 21. 
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• • Table 21 



Storage period (day) 


7 14 21 30 


Eesidual % of aspirin 


94.2 87.2 80.5 75.1 



Comparative Example. 10 

A powdery preparation in a unit dosage form for the 
application to the oral cavity was prepared in the same 
10 manner as in Comparative Example 7, except that magnesium 
stearate was used instead of the ascorbic acid. 

The capsules obtained above were allowed to stand 
at a temperature of 60 °C for 30 days. The residual 
percentages of the beclomethasone dipropionate in the 
-15 capsules were determined. 



The results were as shown 


in Table 


14. 




Table 


22 






Storage period (day) 


7 


14 


21 30 


Eesidual % of beclomethasone 


95.3 


91.5 


86.4 81.5 


dipropionate 



25 Example 21 

A 100 part amount of hydroxypropyl cellulose having 
a viscosity of a 2% aqueous solution thereof of 1550 cps 
at 37°C + 0.2°C and having a' particle size such that 90% 
or more of the powder particles had a particle diameter 
30 cf 37 to 149 ym was used. 

A 10 part amount part of the hydroxypropyl cellulose 
and 0.17 part of beclomethasone dipropionate were 
thoroughly mixed in a mixer and, then, the remaining 
hydroxypropyl cellulose was gradually added thereto. 
35 The resultant mixture was thoroughly mixed. Thereafter, 
C.5 part of stearic acid was added and thoroughly mixed. 
Thus, a powdery composition for the application to 
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the nasal ca'vity containing beclonethasone dipropionate 
uniformly dispersed therein was prepared. The powdery 
composition was filled in ,2 hare gelatin capsules in 
en amount of 30 mg each to prepare a powdery preparation 
in a unit dosage for* for the application to the nasal 
cavity. 

The capsules thus prepared were allowed to stand at 
a temperature of 60-C for 30 days or at 40-c for 6 month. 
The residual percentages of beclomethasone dipropionate 
in the capsules were determined. 

The results were as shown in Table 23. 

Table 23 



Storace period (dav) 


7 14 


21 


30 


60 ° c "esiaual % o± beclomethasone " 
dipropionate 


99.0 98.7 


98.0 


96.7 


Stcrzae period fmnn-t-H} 


1 2 


3 


6 


4C°C Resicual % of beclcrethascne" 
diprcpicnate 


99.9 95. 5 


99.0 


98.0 



Comparative Example n 

A powdery preparation for the application to the 
oral cavity in the same manner as in Example 1, except 
that capric acid (i.e., a saturated higher aliphatic 
monocarbcxylic acid having 10 carbon atoms, was used 
instead of the stearic acid. 

However, the powdery preparation obtained above 
was not appropriate as a powdery preparation because, 
when the powdery preparation filled in the capsule was 
administered to the oral cavity by the above-explained 
spraying device, the odor was tec strong. 
Example 22 

A 10C part amount of hycrcxyprcpyl .cellulose h c 
a viscosity of a 2% aqueous solution thereof of 1550 
- *-C + 0.2°C and having a particle size such that 90% 
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or more of the powder particles had a particle diameter 
of 37 to 149 ym was used. 

A 10 part amount part of the hydroxypropyl cellulose 
and 1.7 parts of triamcinolone acetonid were thoroughly 
5 mixed in a mixer and, then, the remaining hydroxypropyl 
cellulose was gradually added thereto. The resultant 
mixture was thoroughly mixed. Thereafter, 0.5 part of 
stearic acid and 0.3 part of magnesium stearate were 
added and thoroughly mixed. Thus, a powdery composition 
10 for the application to the nasal cavity containing 

triamcinolone acetonide uniformly dispersed therein was 
prepared . 

The powdery composition obtained above was pulver- 
ized by a coarse grinding machine and, then, compressed 

15 to prepare tablets having a Monsanto hardness of 3 

to 4 kg. The tablets were pulverized by the grinding 
machine to prepare the powder particles. The powder 
particles thus obtained were sieved to obtain the powder 
particles having a particle size of 60 to 400 meshes. 

2C. The powder particles were, then, filled in #2 hard 

gelatin capsules in an amount of 30 mg each to prepare 
a powdery, preparation in a unit dosage form for the 
application to the nasal cavity. 
Example 23 

25 A 100 part amount of hydroxypropyl cellulose having 

a viscosity of a 2% aqueous solution thereof of 1550 cps 
at 37 °C + 0.2°C and having a particle size such that 90% 
or more of the powder particles had a particle diameter 
of 37 to 149 ym was charged into a fluidized bed type 

30 granulator. Then, 50 parts of, ethanol mixture con- 
taining 0.025 part of beclomethasone dipropionate and 
5 parts of hydroxypropyl cellulose having a viscosity of 
a 2% aqueous solution thereof of 7 cps at 37°C + 0.2°C 
dissolved therein and also containing 0.5 part of 

35 stearic acid dissolved therein were sprayed from the 
spraying nozzle of the granulator, followed by drying. 
Thus, the powder particles impregnated with the solid 
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components in the ethanol mixture were obtained. The 
powder particles were sieved to obtain those having a 
particle size of 60 to 400 meshes. The powde- pa^c^e* 
•thus obtained were filled in #2 hard gelatin capsule* in 
an amount of 200 mg each to prepare a powdery preparation 
in a unit dosage form for the application to the oral 
cavity. 

Example 24 

A 80 part amount of hydroxypropyl cellulose having 
a viscosity of a 2% aqueous solution thereof of 1550 cps 
at 37* C ± 0.2*C and having a particles size such that 
90% or more of the powder particles had a pa-ticle 
diameter of 37 to 149 wm and 1000 parts of an ethanol 
suspension containing 0.2 part of the dissolved beclo- 
methasone dipropionate and 0.4 part of the suspended 
stearic acid were casted on the surface of releasing 
paper. After drying, the casted film was obtained. 

The film obtained above was ground and pulverized 
by a grinding machine and, then, sieved to the powder 
particles having a particle size of 60 to 400 meshes" 
The powder particles were filled in «2 hard celetin- 
capsules in an amount of 200 mg each to prepare a 
powdery preparation in a unit dosage form for the 
application to the oral cavity. 
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* CLAIMS 

1. A powd ry pharmaceutical composition for 
application to the mucosa of the oral or nasal cavity 
comprising: 

(a) a base selected from the group 
5 consisting of lower alkyl ethers of cellulose; 

(b) 'a pharmaceutical^ effective amount 
of a drug selected from the group consisting of steroid 
or glycyrrhizic acid type anti-inflammatory agents; and 

(c) a stabilizer for the drug composed 
10 of at least one low irritant solid organic acid selected 

from the group consisting of saturated higher aliphatic 
monocarboxylic acids having 12 or more carbon atoms, 
aliphatic polycarboxylic acids, hydroxy aliphatic pcly- 
carboxylic acids, aromatic carboxylic acids, unsaturated 
15 lower aliphatic monocarboxylic acids having six or less 
carbon atoms, and cellulose derivatives having carboxyl 
croups . 

2. A powdery pharmaceutical composition as claimed 
in claim 1, wherein said stabilizer is contained in an 

20 amount of 0.05% to 5% by weight in the cor.positicn. 

3. A powdery pharmaceutical composition as claimed 
in claim 1, wherein at least about 90% by weight of the 
stabilizer particles has an effective particle diameter 
of about 75 yra or less. 

25 4. A powdery pharmaceutical composition for 

application to the mucosa of the oral cavity as claimed 
in claim 1, wherein said stabilizer is at least one 
member selected from the group consisting of saturated 
higher aliphatic monocarboxylic acids having 12 or mere 

30 carbon atoms, aliphatic polycarboxylic acids, hydroxv 
aliphatic polycarboxylic acids, aromatic carboxylic 
acids, and cellulose derivatives having carbcxyl croups. 

5. A powdery pharmaceutical composition for 
application to the mucosa of the nasal cavity as claimed 

35 in claim 1, wherein said stabilizer is a saturated 

higher aliphatic monocarboxylic acid having 12 or mere 
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carbon atoms or a cellulose' derivative havinc carboxvl 
groups. 

6. A powdery pharmaceutical composition as 
claimed in claim 1, wherein said saturated hioher 
aliphatic monocarboxylic acid is a saturated higher 
aliphatic hydrocarbon monocarboxylic acid havinc 12 
to 24 carbon atoms. 

7 . A powdery pharmaceutical composition as 
claimed in claim 6, wherein said saturated higher 
aliphatic hydrocarbon monocarboxylic acid is stearic 
acid, palmitic acid, lauric acid, or myristic acid. 

8. a powdery pharmaceutical composition as 

claimed in claim i, wherein said aliphatic polycarboxylic 

. acid is an aliphatic hydrocarbon dicarboxylic acid 
15 having 4 to 6. 

9. A powdery, pharmaceutical composition as 
claimed in claim 8, wherein said aliphatic hydrocarbon 
dicarboxylic acid is succinic acid, fumaric acid, or 
maleic acid. 

20 10. a powdery pharmaceutical composition a* 

claimed in claim 1, wherein said hydroxy aliphatic 
polycarboxylic acid is a hydroxy aliphatic hvdrocarbcn 
ci- or tricarboxylic acid having 4 to 8 carbon atoms. 

11. A powdery pharmaceutical composition a- 
25 claimed in claim 10, wherein said hydroxy aliphatic 

hydrocarbon di- or tricarboxylic acid is tartaric acid 
.. or citric acid. 

12. A powdery pharmaceutical composition a* 
claimed in claim 1, wherein said unsaturated lower 
aliphatic monocarboxylic acid is an unsaturated lower 
aliphatic hydrocarbon monocarboxylic acid having 4 to 
6 carbon atoms. 

13. A powdery pharmaceutical composition as claimed 
m claim. 12, wherein said unsaturated lower aliphatic 
hyarocarbon monocarboxylic acid is sorbic acid. 

14. A powdery pharmaceutical composition as 
claimed in claim 1, wherein said aromatic carboxylic 
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acid is benzoic acid or its derivativ s. 

15. A powdery pharmaceutical composition as 
claimed in claim 1, wherein said aromatic carboxylic 
acid is benzoic acid, parahydroxybenzoic acid, or 

5 salicylic acid. 

16. A powdery pharmaceutical composition as 
claimed in claim 1, wherein said cellulose derivative 
having carboxyl group is carboxymethyl cellulose or 
carboxymethylethyl cellulose. 

10 17- A powdery pharmaceutical composition as 

claimed in claim 1, wherein said steroid type anti- 
inflammatory agent is beclomethasone dipropionate , 
betamethasone, betamethasone valerate, triamcinolone, 
triamcinolone acetonide, dexamethasone , fluocinolone 

15 acetonide, f luocinonide , f lumethasone, hydrocortisone, 
prednisolone, or prednisone. 

18. A powdery pharmaceutical composition as 
claimed in claim 1, wherein said glycyrrhizic acid type 
anti-inflammatory agent is glycyrrhizic acid, disodium 

20 glycyrrhizinate, trisodium glycyrrhizinate, mono- 
potassium glycyrrhizinate, dipotassium glycyrrhizinate 
or mono ammonium glycyrrhizinate. 

19. A powdery pharmaceutical composition as 
claimed in claim 1, wherein the moisture content of the 

25 lower alkyl ether of cellulose is within the range of 
from 3% to 9% by weight. 

20. A powdery pharmaceutical composition as - 
claimed in claim 1, wherein said lower alkyl ether of 
cellulose is hydroxypropyl cellulose, methyl cellulose, 

30 or hydroxypropyl methyl cellulose. 

21. A powdery pharmaceutical composition as 
claimed in claim l r wherein at least about 90% by weight 
of the powder particles of the pharmaceutical composition 
has an effective particle diameter of about 20 to 250 yra. 

35 22. A powdery pharmaceutical preparation in unit 

ccsage form for application to the mucosa of the oral 
cr nasal cavity comprising the powdery pharmaceutical 
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composition of claim 1. 

23. A powdery pharmac utical preparation as claimed 
in claim 22, wherein said pharmaceutical composition is 
tilled in a capsule. 
5 24.. a method for preparing a powdery pharmaceutical 

composition for application to the mucosa of the oral or 
nasal cavity, comprising the step of mechanically mixing 
(a) base selected from the group consisting of lower 
alkyl ethers of cellulose; (b) a pharmaceutical ly 
10 effective amount of a drug selected from the group 

consisting of steroid or glycyrrhizic acid type anti- 
inflammatory agents; and (c) at least one low irritant 
solid organic acid selected from the group consisting of 
saturated higher aliphatic monocarboxylic acids having 
15 12 or more carbon atoms, aliphatic polycarboxylic acids, 
hydroxy aliphatic polycarboxylic acids , aromatic 
carboxylic acids, unsaturated lower aliphatic mono- 
carboxylic acids having six or less carbon atoms, and 
cellulose derivatives having carboxyl groups. 
20 25. A method as. claimed in claim 24, wherein the 

mixed composition is compressed under pressure and, 
then, the compressed mixture is pulverized. 

26. A method for preparing a powdery pharmaceutical 
composition for application to the mucosa of the oral or 
25 nasal cavity, comprising the steps of: 

impregnating the lower alkyl ethers of 
cellulose with a solution or dispersion, in an organic 
solvent, of a pharmaceutical^ effective amount of a 
drug selected from the group consisting of steroid or 
30 glycyrrhizic acid type anti-inflammatory agents, and 
at least one lew irritant solid organic acid selected 
from the group consisting of saturated higher aliphatic 
monocarboxylic acids having 12 or more carbon atoms 
aliphatic polycarboxylic acids, hydroxy aliphatic 
35 Polycarboxylic acids, aromatic carboxylic acids 

unsaturated lower aliphatic monocarboxylic acids having 
six or less carbon atoms, and cellulose derivatives 
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having carboxyl group, eThd 

drying the irapregnat d product. 

27. A method for preparing a powdery pharmaceutical 
composition for application to the mucosa of the oral or 

5 nasal cavity comprising the steps of: 

dissolving or dispersing, in an organic 
solvent, water, or the mixture thereof (a.) the lower 
alkyl ethers of cellulose, (b) a pharmaceutical ly 
effective amount of a drug selected from the group 
10 consisting of steroid or glycyrrhizic acid type anti- 
inflammatory agents, and .(c) at least one low irritant 
solid organic acid selected from the group consisting of 
saturated higher aliphatic monocarboxylic acids having 
12 or more carbon atoms, aliphatic polycarboxylic acids, 
15 hydroxy aliphatic polycarboxylic acids, aromatic 

carboxylic acids, unsaturated lower aliphatic mono- 
carboxylic acids having six or less carbon atoms, and 
cellulose derivatives having carboxyl groups; 

evaporating the organic solvent, water, 
20 or the mixture thereof from the resultant solution or 
dispersiticr.; and 

pulverizing the evaporated product. 

28. A method for stabilizing a powdery pharmaceu- 
tical composition containing a steroid or glycyrrhizic 

25 acid type anti-inflammatory agent for application to the 
mucosa of the oral or nasal cavity, comprising incorpo- 
rating at least one low irritant solid organic acid 
selected from the group consisting of saturated higher 
aliphatic monocarboxylic acids having 12 or more carbon 

30 atoms, aliphatic polycarboxylic acids, hydroxy aliphatic 
polycarboxylic acids, aromatic carboxylic acids, unsatu- 
rated lower aliphatic monocarboxylic acids having six 
or less carbon atoms, and cellulose derivatives having 
carboxyl groups into a mixture of lower alkyl ethers of 

35 cellulose and a pharmaceutically effective amount of a 
drug selected from the group consisting of steroid or 
glycyrrhizic acid type anti-inflammatory agents. 
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